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Abstract of WO 2004004561 (A1 ) 
An electrocardiogram analysis device and a method 
thereof capable of easily supporting general 
diagnosis of a heart disease. A CPU (1 0) of an 
electrocardiogram radar chart device (100) performs 
a 12-lead electrocardiograph measurement for a 
patient to be subjected to the electrocardiograph 
measurement. The CPU (10) extracts recognition 
values (based on one of the P wave, Q wave, R 
wave, S wave, ST section, and T wave) from the 
electrocardiogram waveform of each of the leads. 
The CPU performs the recognition value level 
decision processing for each of the recognition 
values and Minnesota code decision processing by 
utilizing the information including these recognition 
values. The CPU (10) displays the recognition level 
and the Minnesota code. The CPU (10) returns to 
the first step to repeat the electrocardiogram radar 
chart creation processing for the next heartbeat. 
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A . ELECTROCARDIOGRAM RADAR CHART CREATION PROCESSING 
(1). ..12-l.EAD ELECTROCARDIOGRAPH MEASUREMENT 
<2)-..EX IRACr RECOGMTION VALUE -OR EACH LEAD 
(3) DECIDE RECOGNITION VALUE LEVEL 
[A) ..PERFORM MINNESOTA CODE DECISION 

(5) ... DISPLAY RECOGNITION VALUE LEVEL/MINNESOTA CODE 

(6) ..RETURN TO (1)TO CREATE ELECTROCARDIOGRAM RADAR CHARGE OF NEXT HEARTBEAT 

B. .. DISPLAY 

C. (WHEN VALUE IS NORMAL} 

D. MINNESOTA CODE 
E ..9-2 (FRONT SIDE) 



<»i (57) Abstract: An electrocardiogram analysis device and a method thereof capable of easily supporting general diagnosis of a heart 
fs| disease. A CPU (10) of an electrocardiogram radar chart device (100) performs a 12-lead electrocardiograph measurement for a 
patient to be subjected to the electrocardiograph measurement. The CPU (10) extracts recognition values (based on one of the P 
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ST section, and T wave) from the electrocardiogram waveform of each of the leads. The CPU performs the recognition value level 
decision processing for each of the recognition values and Minnesota code decision processing by utilizing the information including 
these recognition values. The CPU ( 10) displays the recognition level and the Minnesota code. The CPU (10) returns to the first step 
to repeat the electrocardiogram radar chart creation processing for the next heartbeat. 
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q r s 5 # wfefeffi sna^ctsy7H>i7CJ:o u^-r * «t o \z~tn 

CPU10H, Xry7S 6 0 3 ©M^^^T^«*fe«^#jh>0t^: 
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S605) , mH-znT^z>£.mwhrcm£r\znn-w' 6-8" &&5rr& 

U^ryt/S 6 2 3). 
CPU1 Ote, T.^y7°S 6 0 5©Mt*5V^TAX^-X^-^^ffl^n 

7) , wmm'bMmm^^tmwihrcm^zna-r' 8-2-2" £&*rr 

-5 (Xx^/S 6 2 3) o WS^CitLTH 3«tt^M»©^M3u 
r^iflft 0^T> tfv^ QRSWO. 1 2#.BUi, Jfe^, QRS 

cpuioa, x^yfs 607 o^at^viTmftttiMwtwt^^tJpoef 
^uyz-h^z, tmwLfcm&\ztex~ f" 6-1" s^jrrs u^^^s 

6 2 3). ^Hl^nj/^m^te, Vifn^CD^IST" 
CPU10H X^-y^S 6 0 9©OTfc:&V:»T^±H&:?ny^#&V*£M 

iitn«, &M&±m®.mm (3-F8-4-1) 

>^s6ii) , wmm±m&mm^&tmmvfrm^tzuM<Dn-F<Dmfe 

*fto (xf>y^s6 2D o nm&^&M&t^ zM-st qrsb<o. 

' cpuiofi z^-y^s 6 1 1 oii(c^^T^»±ittl8ft^a;^ 
gfffn«\ wpwm (3— h 6 -4-1) ©fflj££raft&*$*s (xfy^sei 

3) . CPUlOtt, I, II, aVL, V4, V5, V 6 ©VVf ft^fflff^t 

tfftS<03— H&*ll3t"rs (X^^/^S 621). 

CPU1011 I, II, aVU V4, V5, V6 0l3fn^®il« 
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^nt^5i:«lfc^(:ll l^fT, PRHI3Rf<0. 1 2#> QRSi 
>0. 1 2#> R]1B#^>0. 0 6#CD-r^T^fr^^T^^^*iJ^fL 

«ffi©n-H^fJ^-r?) U^y^S 6 2 1) o 

pRfisitv4ii©QR s mt\z&-d^xmm~rz> ntu, m-^rnxmrn 

cpuioh ^y~7s 6 i 7 <D#i3ifc*;vvr, |WI-^T\ PRfSRKO. 
12f, QRSfli^O. 12#, RMB^M^O. 0 6#©T^T©»£#i;fc-r 
£¥lJI$rL7c:li'g•^;Ira^ 6-4-1 (WPWI) y^S 6 1 9) , 

CPU10H EN^^S 4 0 5 ©g^Ml'-^t - h©MH©l 

±ai/fcXrv^S6 0 1, S603, S605, S6 0 7, S609, S6 
11, S 6 1 5, S 6 1 7©fIJIff(DM«M^T^oT, f©i®iMib 

t, 1 2mm>>bnm<D&mmz*D^x<Dmmm (pwi. q$u r$u s^, st 
m<D^-\*e>®:fe]imhmmiz, 1 2^i>«iii(D#ii»^o^T©Mfii 

(P&> Q$t, R$t> Tlc^fn^KS^Xfe®) £^t?fif$B 

• 8 <du — F 

• 7©3-H -bi^iH 
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5-4. s^y^n-F©^ 

#31) , 43 J; 0?, S ^ y ^ n - H £ tlfcm^ (04*7^ 7°S 6 0 0 , 0 
|2!8Ttt, Hex a 5 CD V--^^- NO- S$©j£-f > h^S^ffi^S^ 

v 6comMi&-?&z>T (Tm<±3ztc.\%Tmm) , st (stk;w awn*"* 

/KtffcSJIfc^l'WS. ft##9te«U CPU10H JftSftWJkU'— ^ (He 

xa" x") {z^vf^om^mzMj^r^^ ^©v^fcSGsuTSEs-r 

e x a 4 ©V-^fv - hTfftS H t*»ft^ («Jv-^) IUoTS, 
LTV^-So Z\Z\X\t, 5^V^n— H 6 -4- 1K3U 06^t7^S6 17(^ 
UT> ^SV4©^fC^^TPRWR5<0. 1 2#> QRSiiOO. 1 2#, 
RBf«>0. 0 6#©f ^T<D0kft&ffiTc?tWm2nx&t), *©tt** H 
e x a 4 Cf^^S^^ntV^. 
£Ut©MfcJ;»^ ^SHIz-^ft-hStl 0 OfcL Jg#©4>M5*— * 
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3^- hmm 100 ©a-im, '^mmmmomm^mmm^'om^K^v z. 
htf-x^&o z.<d^\z, mmmm^Us >bmm%. 

*mmmz$m^^& th%\z, $ * v ^ n - f # «t xpt<o n — f ©ifefe©** 

mwvfc<D-c&r>T, znzu, &mmzmm-?z>&mftm<DmMm\z£^TWt 

— H«toe*a«*ff 5 ^tthxit^ufi (M4X9-y7s 5 0 0, S600) » c: 
$^v^3- F&femm<Dmzmiibmi'^)vfcmm*ft5 <t 

(M#JM) f S«t -5(c LT Vi c 
--6. i&iHW- y^^-hfPJSWftfflK:J:«3*fll — 
HJfcJgtreWU 'frttHW- K^fil O O0CPU1OH 1 21if: 
«fc ^> TM=£ n*^*H©»afcH* , *R#K:»*rr S'bfigffitta>$IK t «fc 

ts. a=&, ^©Mffiix^^^^-y^^-h^ctoT^^ns©^^^^ 
mffi&mreu, h^© 1 oo©cpuio«> bumiw* 
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^iliaU-^V - hit 1 0 0 OC PU 1 0 It 0 8fc5cTJ:5fc» 3~ H 

j^^Wtsnf, — ^©s^y^^-HTfttSflitt^sn**^^ ic« 

S^©M# t «fc D , (CRM «ff I Jc^-T * t ^ 5 g ©». 

lifcfc££fc©T&£o 
— 7. ^mEU-—^^- h^@©^©lt6©M~ - 

7-1. toffitKlB©^ 

^tt®]/-^t-h£Sl0 0H jWBOJRIB (#^^©$£H^fH^© 
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mma&®mffl\zmm<D mwfmvmti \zim) 0 mmwzUs cpui 

z\tuz&ri, im. o o f)isE^\zm^x$> 

7-2. llS't'OMMS^ 

'kmmi'—yT-T—hmmi o okju mbw- bwtfwmmz, -e 

7-3. «f£©«SEI«^ 

w&mv'<)v<Dism<owa& mwm-&e>mm\ztm.v> r#itfff^©«i© 

ttj fC^jS) CPUlOtt, ^ij 1 6 (SfcteF-ROMl 

1) fc!Bli$n«:«»fi5 s -^*f!lfflbTJillS3E*S:fr5. CPU 
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ion wimrmz, ^-ifommzmvT'bmmi'-^v-hommm^ 

tWSS tilt V—tf^v - h <£>-£T £#±111 J; T^fS «fc 5 UT «fc lie 

7- 4. »#r^«l8olF«r 

Jg#©^#:fc:IR 0 ttttfc ECG1S12 jWrnfeW^iMtBI l/-^^- hffs 

jfo) -ra. Mfomizte. cpuioh " ms«w mom&tyt-i?*? 

^X/H 1 5tg^t5 (BI9A#Sg) . 

nrtr^ i: t §ffla«t« t t^Tt s„ cpuioti, iFflf^y-fe 

--8. ^(Dmom-MMWM — 

8- i. mmmmm^mm 
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g!J tLT, LownSHg, S oko 1 ow-Lyonlf, Romh i 1 t- 

e s t e s&mtzamm?z>z.twgz> 0 

t , <D>t>mm \zmm <D>bnm$m * mumm/i ^ - > t l ttf^b bt^t, 
wjfe^ojfeWH^at^ < mm ttosmmzn*- > ^mm^mm v , mm 

8 - 2 . #m»«Hf ^© £3Pfffiffi*f#® t &»»-&:b-ttfcJPiSB*lirr 

©^tl^#^.&ti-5 (06S6oi#i) . tott, cpuioh v— yg 1 
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Mt&m \zu, c p u i o mm \s<vwe&m(Dm& ts^y^-m 

1&BM<om9k £ \zm*J^T. ^© 5 * v ^ n - h © 3 - H fcRB s n& l>»J©^fli 
S3E{»(long QT syndrome) J ^ITKTOTt^ 

W&ns.' VTz&^Ts CPUlOd v— ^-r—hiz&n&QTmmvi"* 
JV*5»F3eoft*« (QTlft) S^bT&D, ^o, 5*y^3— F©'fr£te?F 
MKHTTS^- F (3- F 8 - 1 - 23£) *«Jgb£»&fcia, »£*©*# 
# TQTMft^WJ ©Tffffitt#*Sli&fcH;frt"S QT1 
*liIEQTI$W (QT c) = QT|HIIH/ (/"RRIHIW) £1&&V1£t&K. 
QTc/^4 5 0 (440> 46Oi0^fefc5) SUWI^O^S^ 
■5. 

B»llt^;i'«fc3e«!«©«*t ^3 — H Steffi ©IS* i 
< rgiJCDJgJUHIRj ©tfi^te ±EE©J;^3*y^3-F&£MK£oT« 

mm^nr^^m^^mtj-t'^m^(Dm\ -^©$*y^3-F stjfesan fc j; ^ 

s * y * 3 - f fcs^? < ^^^i^iS* ps^ b fc^ir « © ta * > Jb s ^ wu 
s *y ^ 3— f < ffim®w%smzmfe-2wz v\ ^©a©^^ © ttsyj & 

8-3. ifrMHW— ^ir— h3BR^rttaCJ^W 

ilflTU, ^*Hl/-^t- hS« 10 0OCPU10K, 'ttKT- 
^^iSW-^t- hibtr^ X^W 1 5fc^t^uitLfc^ (EI 

7, 0 8#3t) , cmfcissnst)©^^^. i^HT 5 — ^ft^*— 

HI 9 Ate, ^liT-^^77T^TS i fc©^l'S. BTC«. iO^rtK 
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<D*m\zVm?Z>f%B ( a V R) ©K»fl&R«#:fc«ktf R RP««««M^£ 
rttt<o«UteHJt"rai|2» (aVR) CSTl/^*J:tfQi(t0»b«l*J; 

8-4. M^ffi^^;^«fct^5^v^n— p©ffl**jaae»flfi 

f, cD-ROM^©SB^#:^©tti*, mtm&m cmmmn, MUM 

im, <i>?—*y K #*I4§jHb, Bluetooth, PH 

sm izttt&mi), ^izz&mjj, ?v>vtvv wj) ia§A-h'n, 

bf-tbT©ffl*. MlTfeiK WJ*fc«fc-5#BrEU W*fck 5*y^ 
n- H©Bf >tf o.-^^*-±tf 5«fc5 K:*r«^*fe*a5fflr* H t 
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mtmnx-u, mmm.&mi%m<Dffi.m\z&%m&\z, mmmzMfo-rzu-? 
vomM^mMZTtz tilth*: (H8#i) o m^m-efts 

mm*?-— *?izw^'?2>fc&<D^<Dm<D^m%. mmmu^mm^xfc 

v-h*m&mxm^v, ^m^nuu-^-^-b^m^izmt^ 

\z, ^vn- F&fe<DMmtfc^t£mm\zA^~? z^-r&z. t\z&->xx.- 
xmwrvr=.m^(D>b-m^m^m (vpo , ife=wpw« 

7m=%M7vy?s f=£l^n> y: ?, Kfe^y-fX^ooJ;? «<b 
SflTfi* <fc 5 * V ^ n - F © V^r nfc fcfiUrr Silt *tFffc*rj£ t b 

^-h (^#sfctt-gB) yu>^ (&mt*) $i±feo, v-^^-h 
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mB-^mom s ©«m«> mm&x&zm&iz^<Dm%'m& : fi?%mm\zM 
uiod §ki%mw$>&£.mwLtz.i$i'£>\z, sti&ttsi/-^t-h©^ 

8 - 5 . u-y^v- hmmmmmmm 
^KWT^-rser— x&M^bfc^ Enws&n* *>©*£«&<» &&es 

UTH*©«*flf3Bfflfc*M*r 5E£*>T«. £©£#> ECG«S12H 
8-6. 

Elk— b©^©M;££fr5 JltiLfc^ -^ne>§2^_h©S'J^©^ 
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8-7. M^V-^ft- h^TAHl^J 

ffSM7 0 0 £M^fc$&&,*:7 0, h^fSS8 0 0 SHI*: 

fctt^iz>^8 0, AJSI&7 4, /^v^-;vn>kfa.-^ C£TF> TB^PC 
7 5 0J ft&) %MZ-frBm®E7 6£^tr 0 IIC^X^rAK <fc D , m&±>? 

&mm v—?<?*— h mm Lxmrnomm^m^mmiz^-r^ ^ t 

g*7ooocpun m^<D>bmmmfe*mfrh en , ^m^-^tra 
ffi'r-^i^^misi^-^^-hSifsgs o ofci?yrr& (2) 0 

* - h ^{f 8 0 0CQCPU11 ^Hrr-^ iSMWBx-* t 

^^ffiigi^-^^-hf^^ii^iiffbTx^x^w^-rs (4) „ & 

tB^ft-HSiSI8 0 Oca- U* (MAfcf, BfflW *©^*H 

ftf?5 (5) . «W^t-h§iSS0CPU«, -?-0)®tbfclft3@Bfe 
*P?Bb (Bi^7 6) ©B.JSRPC7 5 0 fc^LT^«BI'r-^, Mt-^, 

^migii/-^^-hT J '-^o^-n^n^jii«b (6) , — >bnmv-#^ 

(8) o 

015(1 cpu^m^xmmhr^bmmu-^^- hmmmm o o<da 

-F^x7»-iTS§„ '&*Hl'-^3 i *-h»«£»7 0 OH ECG 
m®7 1 2, mmr>y°7 1 3, A/D^$£7 14, CPU7 l 0, Flash 
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- MHl'— ^P**- hSfll*lt8 0 Oft, CPU 

8 10, F 1 a s h-ROM8 1 1, ;*q&U 8 16, f^f^^W3>hD-5 
8 18, ^X7'W8 1 5, Xt?-#8 1 7, toOTl/-^*- h&fflTIHl 

7 o omh<Dmm*~vsm}i-r&tzib<Dmmm>s 1 9 shrews. b«pc7 

HI 5&J;OTl 6(^&5§;\-^i7©tliH HI OTraufe^Ot 
SB 7 0 0 tmms 00iPC7 5 0 tOFeSjCDjiftte, LAN, -f — b 
*6, Bluetooth, PHS^iffltSdt^S. 

'£>M V—Pf ¥ — h 7 0 0OCPU710I1 12 ftjg&M &3U 

J£U ^-O^S^t^f-^ t bT^* 'J 7 16 (S&ttF-ROM7 1 1) 
fcgafibfS (1211 17 0 1) „ CPU 7 1 0 1 2^^HIH© 

#il(^^T0iiISittJl, littf-^ibt^tU 7 1 6 (£fcteF 
-ROM7 1 1) KBB^rrS Ufy^S 1 7 0 3), CPU7 1 Ott, 'frttHI 
X~ ^ £ £ Umm&T- $> & SIHTT £ U^y^S 1 7 0 5) . 

MH^— ^^r— h3WffSat8 0 0OCPU810H 'frm^-^&itf 
Ilif-^^iLT^t'J 8 16 (£fcfc*F-ROM8 1 1) KEftTS , 
(Xry^S 1721) . CPU8 10H t-^»W (#®S0WM, 
JPfffiflWrfl&a) ^trMHIP—^¥-hf«MJiff 5 (Xry^S l 7 2 

3) „ HO^tHV-^ft- MfJ»lte, EI4X^y^ , S 5 0 0~S 4 2 1 
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y°s 1 7 2 3<DmmmM^^mmu-^^-b\zm^, m^m^om 
*r<Dmmgm*mm & o omts. cpusioh jtts&^is 

©»till«WS!*IR#'r* (XT-y^S 1 7 2 5) o 

CPU8 10H ^Sx-^ mm^-Ps >bmMV—?3 L *?—Y ; r—!7 
Sr^fT^> (Xr^^S 1 7 2 7) 0 Bi^PC7 5 OCCPUli ^ttlZO^ 
-^5§f8UTT^7^H^ffiA1-5 U^y7°S 1 741) „ CPU 8 1 

o ^^i^cDM^if $m*>bwu-¥^- hmmm7 o o t^frr 

Z> U^ry^S 1 7 2 9) o ^*EIV—^^-HmiBS«7 0 0 ©CPU 7 1 
fy^S 1 7 0 7) o 

m & >bm <d &n)*M$L rag l t w ^ ^ - £ ^ xm^t s fc #> ® ^mm 

Njim^g7 o o t&mmu—^^- h^m^ms o o ^©r^i?^ ^ 
m-^- ^ & j: zmfom?*- poimmzTcm* *rn& -fit, fommu-?^*- 

h^fffig?fi8 0 0 iBi^PC 7 5 0 iOfim ^i0T"^, KSSMft^-*, 
8-8. 7 0 n^5A*ff^^©»M 

CPU1 0©Hj^05fcS?)©7 o D^^ASF-ROMl 1 fc|E 

i^ffll/TA-Hr^^^^>^ 1 ;WmtfJ;(ri. CD-ROM^ 

flvfc, 7l/*^T'fXj' (FD) , lCX-Y^<D~7utf7k l %:n>\Z = L— 
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&*fflmfyZU>\±^-?tzmft2^Z>£5 izT2><D~?ttte< , CD-ROMC 
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i. ^nm^mm-r^^mmmmmmxh^x, 

m mwokm m izM^xmmomm \z mt%> mmm m. sMfsii 
mmmmmffiffi^mzx z^mmmm^t, mummmmmmz & zmmm 

n y tf a. -&mm m ^as tcu^<d yutf?& mm v rcmmm 
mmffiffi^mtimm^ 
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4. m&<Dmmm3miz&m<Dim&mmvmm* mr^mt^u^^ 

MIB#mS«, 

^ISMT^^Pts Rife, SUfe, STg(5> T?fe©Vi*rnJ&>t«^< 



8. **o«[ffl^l3R~|g7^o^Tn36^fc«B«<0M8B^*ia«WS«, Sfe 
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i o . m^mmw, i 9 mo ^Tn^ \zmm.<Dmm>^mmMmmm, * 
tm>bnwmvf&m<D cpuu, 

*f t £#i£T ffi # f 3 £ £ , 
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13. >bmm*Mffi^%>bmmM%tJ3fex&-3x, 
mm, 

15. ^msM-ft-^^mniM-ff^T^^T, 
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